Gold nanoparticles as amyloid-like fibrillogenesis inhibitors.
Amyloid aggregates are one of the likely key factors leading to the development of Alzheimer's disease (AD) and other amyloidosis associated diseases. Several recent studies have shown that some anti-diabetic drugs have a positive therapeutic effect on AD patients by crossing the blood brain barrier (BBB) and preventing or reducing insulin resistance. Nanoparticles (NPs) or nanoscale objects (<600Da.), are able to cross the BBB at low concentrations, and can specifically target amyloidogenic structures. Thus, NPs are fast becoming indispensable tools for directed drug delivery, particularly when targeting structures or regions in the brain. Here, we have explored the inhibitory effect of gold nanoparticles (AuNPs) on the fibrillogenesis process of insulin fibrils. We found that when AuNPs were co-incubated with insulin, the structural transformation into amyloid-like fibrils was delayed by about a week. Further, the fibrils that formed, exhibited altered structure, shape, and dynamics, which further reduced fibril growth, and the stability of available amyloid-like fibrils with cross-β structure for aggregation. Our results demonstrate that AuNPs disrupt insulin amyloid fibrillation resulting in fibrils that are shorter and more compact, and thus may serve a useful role in new therapeutic and diagnostic strategies for amyloid-related disorders.